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Prepn. of 3 - ( (R) -1- (substd. 

oxycarbonyloxy) ethyl) -4-substd. -2 -azetidinone - by reacting 

hydroxyethyl- substd. azetidinone and halof ormate, in presence of pyridine®, 
for use as intermediates for penem type antibacterial agents 

Patent Assignee: TAKE DA CHEM IND LTD (TAKE ) 

Number of Countries: 001 Number of Patents: 001 

Abstract (Basic) : * JP 5 2 3 90 2 0 A V 

Prepn. of 3- ( (R) -1-substd. oxycarbonyloxy) ethyl) -4 -substd . 
-2 -azetidinone comprises reacting 3- ( (R) -1 -hydroxyethyl) -4 , -substd. 
-2 -azetidinone and halof ormate in presence of pyridine and cpd. of formula 
(I) . (R = lower alkyl; n - 1-3) . 

Organic solvents are pref. used in the prepn.. The organic solvents 
are ethers or esters. The n is 2 or 3 . R is substd. on 2- or 6- carbon. 
The R is methyl. Cpd. (I) is 2 . 6-lutidine . Cpd. (I) is 2 , 4 , 6 -collidine . 

US E / ADVANTAGE - As intermediates for carbapenem and penem type 
antibacterial agents. The method gives 81-96%. 

In an example, (3R, 4R) -4 -acetoxy-3 - ( (R) -1 -hydroxyethyl) - 
2-azetinodine (5.19g) was dissolved in dry THF (120 mlO, and 2, 6-lutidine 
(6.99 ml) and pyridine (0.48 ml) were added, the allyl chlorof ormate (3.18 
ml) was added and stirred at 30 deg.C. Every lh allyl chlorof ormate (3.18 
ml) was added three times, then the reaction mixt . was stirred at 30 
deg.C. for 2hr. . To the residue given by evapn. ethyl acetate (200 ml) and 
IN HC1 (50 ml) were added and stirred. The organic layer was sepd. and 
washed with satd. copper sulphate then satd. aq. sodium chloride, and 
dried with magnesium sulphuric anhydride. The residue given by evapn. was 
purified by silica gel column chromatography (silica gel, 140g; ethyl 
acetate: hexane - 1:2) to give (3R, 4R) -4 -acetoxy-3 -( (R) - 1- (allyl 
oxycarbonyloxy) ethyl) -2 -azetidinone as pale yellow oil (6.95f, 90% 
yield). IR(Neat) : 2980, 1790, 1750 cm-1; 1H-NMR (CDC13 ) delta: 1.46 (3H, d, 
J=6.2Hz), 2.12 (3H,s), 3.37 (lH,dd, J=l-4, 6.8Hz), 4.6-4.7 (2H.m), 5.12 
(lH,dq, J=6.8, 6.2Hz). 5.29 (lH,dq, J=10.4, 1.4Hz), 5.36 (lH,dq, J=17.4, 
1.4Hz). 5.35 (lH,d, J=1.4Hz), 5.94 (lH,ddt, J=10.4, 17.4, 5.8Hz), 6.53 
(1H, brs) . 
Dwg .0/0 

Title Terms: PREPARATION; SUBSTITUTE; OXY; CARBONYLOXY; ETHYL; SUBSTITUTE; 

AZETIDINONE; REACT; HYDROXYETHYL; SUBSTITUTE; AZETIDINONE; HALOFORMATE; 
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(54) [^(7)^] 3- [ (R) -1- (g***^*^*-^**^) - 4 2 -7-tf f-^ V ><7) 

(57) imm 

ism i>^<^*^%#±v^*^fcm\<D&j$L* 

URjft] 3- [ (R) -l-t Ko*'>3i^/l/] -4- 

vi/No^njt^^/wtSr, try 

Hbi] 




#ST-CR«S*6rt«:«p«i:-rS3- [ (R) -1 



-1- 



[fg*SU 3- [ (R) -l-tKP^>xf/U] - 

fy v*v£5£ 
[fti] 




#«ETlcS«**SrtSr«r*t1-S. 3 — [ (R) — 
1- (it***^*^*-^*^/) ^3vkl -4-11 

ft- 2 -rums v^Kiifeo 
i is^^ii^fc 

[ii*^4] -ndS2 4fctt3-eS>5MI*JBl4^L3K 
[MM 51 Rtf 2tt*±tf6ttK:««L-CV>6||** 

Jt&$*5riSr«»t-r5B!*3S3E«o«5ij£o 
[1S#JS8] \?9*J>b2,4 t e-^y^voflrtETlc 
4 * 5 r & fc + 5 ft* 1 ! 3 Ett<D»igifco 

[0 0 0 1 ] 

A*»t«»0**tlB*4:U-C#««3- [ (R) -1 
- (M&^V^/i^-yi^*^) ai^/w] -4 

[0 0 0 2] 

[ (R) -1-fc Kn^V^^yu] a/W^+Affrfrtt 

ti^ 0 u»»u :ot Ko*s//usri-frdaiaic*5v^ 



yu/<^Aft^ft<o«fM* (A) z>*§£\ 
^*-A4t N-7 !l 

Tl^5 [^TDt^/M' (Heterocycles) 25# 2 
2 11 (1 9 8 7) ] o ft£*#J (B) 

□ o ^gp - = F n><yi//^ffi^tO- (p h u 

7 o%^T"Cfco [yyf^y ^ if 

yt>fr^r^ v^^V (Bulletin of the Ch 

eraical Society of Japan) 59t 1 3 6 31 (1 9 8 
6) &£Xf7 L h 7^ Kn V U^— X (Tetrahedron Le 
tters) 25# 2 7 9 31(1 9 8 4)]. 

[ft 2] 




(A) (B) 

(c) Sr^y^-fv a-;/ if ^sa^ yif-rr-r 

f^f v*-^:/ (Bulletin of the Chemical Soc 

iety of Japan) 59f 1 3 6 3 M ( 1 9 8 6 ) \Zl£ 

cr^Do^ysi^ 4-y^f^7?/ try ^ 
^^ETr^nn^sryyuts^S-frfeic:^ aw 

©0-7!l^^^;^=;i4 (D) tt«3&»L*»^j* 
•fr-f, N-7!l/^^^/^ (E) :fc£tfN, 
O-fc** (7!lA't*^*;u#^) # (F) 

«**»6*tfc. ^rr% «!fi!T-^oa«fi«jico-ry 

[ft 3] 
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OH 



J x JEOCH, 



J-m 



0C00CH 2 CH=CH, 
OCOCH, 



A 



CD) 



OH 

J* ^OCOCHs 
0 J-NC0OCH,CH=CH, 

CE) 



0C00CH 2 CH=CH, 
X_^0C0CH, 

0 Hco 



[COOCH,CH=CH, 
[0 0 0 3] 

L«t 5 fc-rSRH] **W©I»I4, 3- 

[ (r) -l-tKo^^] - 4 -g&- 2 -r 

3- [ (R) -1- im&***s*frl£-fl'* 
[0 0 0 4] 

tc«^ x 3 — [ (R) -4- 
S&- 2 -Tif^vV y^fflSt*MW40-l»r^ 

^/c^m> 3- [ (R) - 1 - 1 Kn*^if/U] -4 
[ft 4] 



0™ 



[1] 



(1) 3- [ (R) -1-fc Ko^i/xf/U] -4-g 
&-2-T1?^vV ^t^n^Rai^^yUfcS:, fcT y v> 

istvc&m [i] oi*fctt2a«±toflqtT-esj4? 

3 — [ (R) — 1 — (Stfe 



»i-r5±E (1) E«OK£ft, (3) #«»«E*S3i 

-^/uaisfcttai^^/^jsa-e&sisa (2) e**> 

(4) niS2Sfc(i3-C*5±ffi (l) ft^L 
(3) EttttSSS. (5) R*S2flrfeJ:t/6ffi^fl|» 
LT^5±ia (4) E*0»2f&, (6) R*M^S 
■C*>6±E (1) tt^L (5) E*fcO»i§i$fc* (7) fcT 

y i^yi 2, 6 - /l/f-v'yoffiSTi^^s: 
»«tra±E (3) Ettasifi& (8) try^vi 

2,4, 6-ay ^^0#ffiTJCSJ6**«ri:*:**t 
-f*±E (3) E«o«J6fe«-B-r5t>W"C*>5, 
[0 0 0 5] #360§O 3 - [ (R) - 1 - 

y^«a*tt^i3i>rffl^e>ixS3- [ (r) -1-t 

*r»«tft^a«r#i-S3- [ (R) -l-tKn*5/x 
[ft 5] 



OH 



0 



{!!] 



uMtm t (omfcx-m b&mz$L \tn\^m»m ^ e»h 

ft, »*fcL<ttlitt««:4H-5S-C*>oT't>.fc<. Sf 
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©5£, -OCOR 3 

7/^-zi'S, n7/i'^A'££fcte7 y — /V-SSr^ 
®^ -S (O) m -R 4 

mteOft^L3co§&£^\l T*g^^H^)S x 
[it 6] 

-O-C-Y-R 1 

II . 
Z 

7/l^-/ug, Ty-^g£fcl;Mg 

ffiRr^/u3S3&s#*L<, ft^-Cfcy^/K 
T'ntVK -Y y^nf/K ^fvK ^y/f/K tert- 
y^/^ircoC^eT/^^/i/SdSjfiL^o ±!2 rgg| 

/K 2 -yfvv- i -yD^/^^c.gW^ 
&WJt<D^7 fr* \*<. ftd>-?t>^= 

'>^d7^^/VIj (O r^/^DT/V^Sj <O#iI<O0t] 
i: LT(1 > Sx^p^atVK ^n^f/K *>^n><:/ 

^n7M;H^^6^5o ±15 rg&g^LT^ 

LT^ Kit li^fngf?:, li^U2 

^-h°7-/K f^U^/K ^fr^, a-^u-^T- 

*U\ ±12 rB»S**LT^TfcJ:i>r !J -/l/Sj 

Sj co r«^s£j t lx\*. tosLtil* mm, ttlt « 

mm. *fc««»fcs^tt^i»o**#«a*iis4 



y/K t^^y^K hyrv'y/K ^r^r^/y^K t 1 

b7*/9/u % ey^/K kiy^K fcT9^— A\ -Y 

y^/K fc w 7~>K ^^-fc # 7^K 

[0 0 0 7] ±EcOT/U^r/K 7/Hr~A\ T/l-^r- 

(flitf. ^yfvi-r^yftif) s rv^/i, r^/u 
7 7 /us. y fc 5 ^ tt^lfiHT 7 

(«tii, y^^^-^7^^/^^) , 7y-^ft 

& if) > i&mr/^^i^m y 

>, n-^ nn#$->ft if) , i&1&7 /l>fr~/l>**i/& 

if) , ry-;ut*5/S ^^y^rv-fti:) , 

zc^/u^ftif) , 7 9-/WS 7x 
^/uf^ft if ) , ^;^£, T5^KS, ^^TK^v-y^ 

iff) , VSM7/u^m (Will y^, t'd 

tvuftif) , i&mr^^^^m («iii, t'^/K 2- 

^n^/pftif) , giR7;^^;vS («x.«, 

;l^ f 7"n/N 0 ^/Uftif) , C 3 . 8 V^7/^S (Wx. 

|1\ ->^nynt>, V^ny^Uftif) , g^S^^f 

liiftv^L3ffl-efc5o E»Si: UTfflv>p)^§r ^y 
t Kn^vvug, */v>K^^SH^feico«SISl- 

±or«as*irv^t>j:u\ ±i2g»£*#UTv>r 
ut«isati^ win, ±12 rams^r^L 
•c^rtiv^^asj -C5fi-<fct^ftif355fflv^n 
60 ±!2T^y£, t Ko^i/S*jj:w*A'**^*3» 

fciv^Cj.eT^^s y^/K ^ 

nfcVuftif) x IftS^ltl/^tiV^in/l/i, 

tf. -o-^gftif) , hy^/K v'y/wiiftfsfflv^ 
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if, ^ h**>, T/n#^>, ^h^> ft 

if) % C^eT/^/^;^^ (#J;Ltf, afcA'S/i', 
^^/W^/V^nyU, 3: fvW;fcyW?=.yUft if) , — hn 

ft*WHv*e>ixS. HkMlll ft^L3ffl8S-efc 

L/c®, ®-efc* 0 ft^-et, ®£ LTI2> ft 
-CH (R 6 ) COOR 7 

[0008] R 6 T-*to£ftsi£»ryi'*/i'Si: it 

ffl^eti. Wfc^/WSJfSU^ R 7 -Trit:b£;ftS{fc 

Tfr*A> (Miff, tf-As, afA', n - ^n t>, i 
-^DtVK n-^f/K tert-^yVftif) , M&g 

Sr^ur^rt «t^c 7 . 10 77^ 

ywftif) , BlftS«:^rbT^Tt><tl^i=/K hy^- 

yK v-y/K t kjj ^ftif^ffli^e>iis« m?>coc 

Ttxt^KftSirLTtt, AD^y^ («x.tf, 7yU 

ft if) , C i _ e TJV*jVj3;V#=.j\, mUti* 

^yl'^yV'tf ~yK :n=f/U;*7/U;#- yUft if) , n 
hnftif^fflv^iia. «»S<0»rt:lftv^L3fiS* 
ft^-Cfc, ±tS,R 7 X^ii^>^/\y^i//^& 
<7y&ligi:L Ttt, Wx.tf^^yK ^?vK * h*<s 
7«^yK * h^V^yK ^^V^f 

yK tert — y^-yK ^VvvK p— ^ h ^is-^Zsit/U^ 
p — ~ h n^VvvK hn^y^/K ^<yXt K 

yyK HJTvK 2, 2, 2 - h y ^ n nai^/K 2-h 

y^^yu^yy^^yK tu/k hj*^A'$'!J/k h 

tert-Z/^yUv^ y yK ^ V7" 

p fcfywv^ fvH/ y yK ^7 ^~yi-> y yw-gft if 

lc^yu#£l\> ±5ELfc3- [ (R) -1-fcKo* 

#5« Witf, 1-254656, fh7^K 

U^ — X (Tetrahedron Letters) , 2 6 , 6 7 
3 (1 9 8 5) , IrJ, 2_8 , 5 0 7 (1 9 8 7) , R 
2 8 , 6 6 2 5 (1 9 8 7) ft if£E*fcO#ft£fflV *T 

[0 0 0 9] ±i$Lfc3- [ (R) - 1 -fc Kn^rVx 
^yv] -4-B*-2-T<*5V vSr, {fr&fc [I] 



^^5:^i:i;ot, 3- [ (R) -i- (B&** 

v/^y^ny^^fv/) m^yV] - 4 -gft- 2 -Tif^ 

^/^SrfiiS-rsrt^-et*. [1] *K RT- 

^SftSieST/i^/uSi: LTtt, #jx.lf^yK ^ 
yK fcVPft^COCj.aTy^^r/^Sftif^^^^tl^ 

ftl^fv^SffSU^o nttl ft^L3<D8»££ 
;b-fri\ 2*fcl±3dS»*L^.- ffc£4fc [I] irLT 

^2ffi*5j:Of6fi[^BifeLr^5tO*s»*L<, ir»9 
folt 2,6-/^2^^, 2.4,6-=yv f y^*l 
V\ -fftto*). *S^T*ffl^6ti5SSiLTtt, b°y 
v?yi 2, 6-yuf-^v, ey v^Vt 2, 4, 6-3 y 
^a^fc^r^ftSL^. ffc^fe [I] tt, i^BtcjC 

[i] sr2a«±a^LTffl^5^i: 

irft^ [I] £03- [ (R) - 1 - t Kn^ryxf 

^ft-Cii^i-i o^vSi, »*L<iii- 
3^/ua*-efc5 0 fi^Jxtf, 3- [ (R) -1-tKo 

LT. fc*y i?^t 2, 6-yU^^VTii^^ttii^O. 
0 1-0. 8^yi^-l<t l~l O^y^^S, »*U<tt 
0. 0 5-0. 5^/u3»i: l-3*y^Sl:*, t°y>>>- 
t 2, 4, 6 -n y ^VT-tt-ttl-ettiiSO. 0 1-0.8 
^y^^ft^ 1-1 0^/1^^^, ff*L<^0. 0 5-0. 
S^yu^fti: 1 -3^yu-^fi^^^5o 
[0010] ±|B^o ^fk^T^t LTJi. 

[ft 7] 

o 
II 

X-C-OR* 

[^^, R 2 llB^S^^LT^T^J:^Ty^^yl-S 

t!#m^bK&. R 2 xmt>£tiZ ra»SSrWUrv> 
-Ctxfc^TyMrywgj rr/u^r/vSj <tUT(i. ^J^i 

(f^^yl-, ^^yl-, n-^ntT/V, n -^^/^ ¥<OC 

#)fiu>. R 2 t^^^ti5 rH^s^^LTv^rt 
J:v^ryi-^yuSj co rgmSj t LTfi, «itf, C 
i-eTyU^yuS (Stlf^^, n-/n 
fy^ftif) , C^eTyHr^yuS («x.tf, t'-yi^, 1 
-^o^-yu, 2-y^^yi-ftif) , C^ 6 Tyu^r^y^ 
S Ji^-y^, 1 fnyu, yn/^^yW 

ft if) . giftSSr^Lr^rtiv^^^^yus, hy^ 

yu, S/!;ywft!f*>batf*tS 1 fti^L3ffld5fflv^e>ti 

It, C^Ty^y^S (^]^^> 7<^yw f ^^yv-, n- 
^ntfyPftif) , ^P^ygf («yitf, 7/Uto, 
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C x ^TA'*fl'**i/ (fllxJi, * h*v% znh*^ 

(4-^ h^r^>73i=./U) ^fvK v^^/MfvK 

[0 0 11] XX'&ii£thZ^v?^m*b LXI*. &\ 

fflfitt, 3- [ (R) - 1 -t Kn*S/xf/u] -4- 
■»-2-r<^/ Vl*/MCj*UTii* 1-1 
A-Sft, »*U<rtt2-6*/uS*T?fc5. 
I*. 3- [ (R) -l-tKB*^f^] -4-gft 

ft^ft [i] ©ajj|fc*3iciffl5« 
*ftois^icj:o-c***3&5, a*- 2 ota*?) i o o 

ft, Kfifk^*, ft£* [I] 4*3J:tfBttE«? 
0B#BB. #*L<f43 0^6 2 4«Flin-Cfc*. 

[0012] *mw(ojj&\*, m^te&fcf&m^x-mff 

(C^oT, ±9*iR*-Cd»oa«lttlC3- [ (R) -1 

-2-r*f-^/>«r»art*-e*4. ±ia#«s«E 

Kn7?y (KT, THFti&t) , v^iJ-V, 1. 
2-v 5 ^ hdri/zc^V, 1, 2 h^ri/3i^ y f 
xf l/y^U 3-;Vi/xf ;l/x-7/U, ^ni^UV^U 

i»ai*-/u f l»yntTyi/ f BK^f-^Kc 
if) , tKfbk* (flxtf* h/^v, 

F, *J**Vs % 1, r-*i^*V, 

[0 0 13] *S«-C«v>feft5*jBto*tt, 8«E*5i 
1/3 - [ (R) -l-kKn*S/xf/U] -4-Mlft- 
2-7ff^;^I|iaotM5^3- [ (R) 
-l-tKP*VxfA/] -4-fi»-2-T-tf?-SV 
VI glC*fLT, 8*1-5 0 0ml, »^L< 1*5-1 



[ (R) -1- (BS|^->*^#r:^^i/) :n?- 
[ft 8] 

OCOOR 2 



M(aotwt5:i:m^ sack 

ffl, fttt, ffctt£&, C«, fitti, ffttA, 

[0014] ^^TifibftS 3 - [ (R) - 1 - (B 
3i?7W] -4-B&-2- 

tf, ^rnf-f^yuX (Heterocycles) 25S 221 

I (1 9 8 7) , yyf^yty if tr^iiji' yir 

4T4^-( Jrzf *J<*s<l/ (Bulletin of the Cheraic 
al Society of Japan) 59i 1 3 6 31 (1 9 8 
6) , 7F7^KoVl/^-X (Tetrahedron Letter 
s) 2 5# 2 7 9 31 (1 9 8 4) , ^1, 26t 8 
91 (1 9 8 5) , fr^X/V 77-7^77^^ 
7VV7^f y (Chemical &; Pharmaceutical Bulletin) 
37t 2 3 3 81 (1 9 8 9) , ^"t^ *7 
if fr^jjfr y^JTTJ xr^xi^r- 
x >3 V (Journal of the Chemical Society Chemical C 
ommunication) 9 0 81 (1983) , |*L 82 11 

(1 9 8 9) , TV? (Helvetic 

a Chimica Acta) 69t 1 5 7 61 (1 9 8 6) , ^ 
§|Bg6 2-263183, ID5 7- 1 4 6 7 7 7, 1^6 
4-22880, ^64-22880, ^61-474 
89, 363-303981, 363-287779, 
363-188662, 360-104088, 364 
-4 3 9 8 6, ftfflW- 1-197483, 33-167 
187, 33-163081, 32-300187, 3 
2- 1 4 9 0, 7711 84iflCE«0* 

[0 0 15] MT\c£1&m&£Xf&%&\X*&9l*£b 
T^x;^ (Gemini) 2 0 0 (2 0 0MHz)i^ 

4" <0E*ttft^ J: 5 
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d : tf-f \s y b 
q : ? V Vl'T y h 



J : tf^y >-i/ 



s : W^U;/ h 
t : h b 

V 

br : tgj£^ 
(0 0 16] 

(3R, 4R) -4-Tir h^>-3~ [ (R) - 1 - 

t Kn*s/3i^/u] (1. 0 6 g) 

4-v^/UT ^/f y v 5 ^ (1. 4 7 g) SrJDX., jgE 
V^T£ nn^g^^vU (3. 1 8ml) (Ov^^nn^^y 
SfK (1 Oral) *5l$M;KfT»TLfco S5T<*T&IbJ 
H-e3 0»DMI»L*u S^acSrftttS. 

777 4- (vy*yyi/5 0g, BF»3t^-^**> 
1 : 2) -C»*»»-fS^, (3R, 4R) -4-Tir 
h*i/-3- [ (R) -1- (7!)^^^/^-/v 
3i?vl/| -2-7f^/^0.0 54 g, 

Or, 4R) 

3 - [ (R) -l-fcKn*->xf;V] -2 
-Tif^vV >-#0. 3 3 2 gW (3 R, 4 R) -4 
-Tir h*->-l -T y yu**'>^yusR=yl/- 3 - 

[ (R) -1- (ry/^^y^^^ri/) 31^- 
/!/] -2-Tif^vV^O. 4 3 5 g»e>tbfco 

(3R, 4R) -4-T-fe 1 -T»y^a!-*i/* 

/Utfrz/l— 3- [ (R) - 1 -t Kn^i^fvl/I -2 
-Tif^vV ^ : 

I R (Neat) : 2980, 1830, 1750cm"* 1 
X H — NMR (CDC1 3 ) 6 : 1.37(3H,d, J=6.2Hz), 2.16(3H, 
s), 3. 19(lH,dd, J=1.6 &;6.2Hz), 4. 25 (1H, quintet, J=6. 
2Hz), 4. 7-4.8(2H,m), 5. 3-5. 5(2H, m) , 5. 97 (1H, ddt, J= 
10.2, 17.2 &; 5.8Hz), 6. 37 (1H, d, J=l. 6Hz) 

(3R, 4R) -4-Tir b**s- 1 -T 5/^*5/* 
/W#-/W-3- [ (R) -1- (TJ/l/**^/K= 
^3r'» 3l^vu] - 2 -Tif^vV ^ : 

I R (Neat) : 3000, 1830, 1750cm" 1 
X H — NMR (CDCI3) 5 : 1.46(3H,d, J=6.4Hz), 2.13(3H, 
s), 3. 34(lH,dd, J=1.8 &;6.0Hz), 4. 6-4. 8(4H, m), 5.18 
(lH,dq, J=6.4 &; 6.0Hz), 5. 3-5. 5 (4H, m) , 5.8-6.K2H, 
m), 6.56(lH,d, J=1.8Hz) 

[0017] 2 

(3R, 4R) -4-Tir h*^- 3- [ (R) - 1 - 
t Kn^i/xf/u] _2-Ti?^vV;/ (l.04g) 
Srig&THF (3 0ml) IC»J&»U try^V (0.9 7m 
1) oV^nnWy^ (0.6 4ml) Srvto 

*-C3 0t:-C«#Lfc. lWWI^nn^ry/W 



(3.18ml) *:3[HHiiO», 3 Otf 2 fflMW L 
fc. |(ffiTIMIC«*LT»biifcaaElc»*3:^*5J: 
tflN HC1 SrJDiTfiOS-fffc. W$Ug£#&U 

/U5 0g, if»3i^u 1 : 2) T*»Sr5 

(3R, 4R) -4-Tir h^rv^-3- [ (R) - 
1- (7y^i/*^#-^**» 3i^yu] -2- 

[0018] 1 

(3R, 4R) -4-Tir h*i/~3- [ (R) - 1 - 
t Kn^^xf/l'] -2-Ti?^vV > (5.19 g) 
SrefiSTHF (12 0ml) (Cjg^L, 

(6.9 9ml) *5<fctftry (0.4 8ml) SrAJx., O 
Wbb*|79^ (3. 1 8ml) Sr*PiT3 Ot-C 
SE^tfcp lWi^nn«7y^ (3. 1 8ml) 
^3 0ii», 3 oncr^^Pflffi^Lfco «J£TS8£B 
*LT»?>ix fcSHSKftB^fvU (2 0 0ml) *5±tf 
IN HC1 (5 0ml) **Dx.rlB»Jffi i?fc c ^SfeJi* 

btitcmm^^ } j^v/^7^^^^ b?7y<{- 

!)*y/H4 0g, S»xf;l,-A.^fy 1 : 2) "C 
(3R, 4R) -4-Tir h*v—3- 

[ (r) - l- (ry^t^^^tf^t^v) 

/U] -2-Ti?^iV V*S*«fetttt*t LT6. 9 5 
g (JR*9 0%) ftbtltZo 

I R (Neat) : 2980, 1790, 1750cm" 1 
1 H — NMR (CDC1 3 ) 6 : 1.46(3H.d,J=6.2Hz), 2.12(3H, 
s), 3.37(lH,dd,J=1.4 &;6.8Hz), 4. 6-4. 7(2H, m) , 5.12 
(lH,dq, J=6.8 &; 6.2Hz), 5. 29 (1H, dq, J=10. 4 &; 1.4Hz), 

5.36(lH,dq,J=17.4 &; 1.4Hz), 5. 85(1H, d, J=l. 4Hz), 
5. 94 (1H, ddt, J=10.4, 17.4 &; 5.8Hz), 6.53(lH,brs) 

[0019] Hffiffil 2 

(3R, 4R) - 4-Tir b^>- 3 - [ (R) - 1 - 
t Ko*i/aif-/P] -2-Tiff-vV:/ (1. 0 4 g) 
*&*|S^-**>' (30ml) fcffi^U 2,6-/^^ 
y (1. 4ml) *3j:U^t*y i/V (0. lml) £*0x., 
^nndf87J/U (0.6 4ml) ^Dit3 0ttffi 
#Lfc<> mrflSi^nDW!)^ (3. 1 8ml) £ 
40^0^ 3 0t-e2l$rfl«#Lfc. «ET»«ES* 
LT#e>^aa£l-ftK3i^u^j:u?l N HC1S:*D 
x.-Cg^iffCo *T»JBS:^»L, ^fPffi^TK^*, 

fc e «HT^K@*UT#?>tv^i6Sr^y^y/u*7 

A^D7^77^- (i^y*y/U5 0g, ft»31^ 

^> 1 : 2) -C*SlS!i--5t, (3R, 4R) - 

4-Tirh^ri/-3- [ (R) -1- (T 9 frttis* 
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ftttttfcLTl. 3 9g Ofc^9 0%) ftfeJxfc. 
[00 2 0] Hfitfl 3 

**>:n^ (3 0ml) ^ffi^T, [53«^raSL&*Q i JI-f 
5<t (3R, 4R) -4-7th^-3- [ (R) - 
1- (TV frir*i/'t!>\'#=z.;VJr*i/) :*^yU] -2- 
TM*f-*J/ V*«*ft»tt*t UT1. 4 2 g 0fe¥9 
2%) ^bixfc. 

[00 2 1 ] 361t«4 

Oral) Sr/fl^T* ^oo^KTy/W4r^tf2. 5 6ml£ 

p«iwS«La*aai-5i: or, 4r) -*-t*y 

*i/-3- [ (R) - l- (r!);^^r^;^^t 
tl.31g (IR*8 5%) »<bttfco 

[0022] mmm 5 

jMfi«lfc»l*T2, 6 WV^^Oftfr9iC2, 4, 6 
-^y^^V^h (3R, 4R) -4-Tirh^f 
*>-3- [ (R) -1- (7!);^^^;^^^r 

e/) i^/u] -2-rW/yi.25g *$8i 

[0 0 2 3] Htfiffil 6 

(3R, 4R) -4-Tir h^r^-3- [ (R) -1- 
t Kn *S/3:?yW] - 2 > ( 1 . 7 3 g ) 

Sr&iSTHF (4 0ml) K&^U 2,6-A^V 

(2.3ml) teXWJitl' (0.0 8ml) SriDx., Ol> 
t^nn^lp-x^n^y^ (2. 1 6 g) **Dx. 

-<y^ (2. i 6 g) &4[sHSjW£, 3 ot:-C2^Pfl 

^y^sog, a«:**7i'-^**v i : i) -cam 

1"St, (3R, 4R) -4-Tir 

[ (R) -1- (p-^hn-<y^«^/^^ 
31*71,] -2-T^i?;ist>m&f£&t UT 
3.0 1 g (IR*8 8%) »e>ixfco 18^7 9-8 0^ 

I R (KBr) : 3280, 1780, 1750, 1740, 1520cm -1 
*H — NMR (CDC1 3 ) 5 : 1. 47 (3H, d, J=6. 4Hz) , 2. 12 (3H, 
s), 3.38(lH,dd, J=1.2 &;6.4Hz), 5. 16(1H, quintet, J=6. 
4Hz), 5.25(2H, s), 5. 86 (1H, d, J=l. 2Hz) , 6.56(lH,br 
s), 7.55(2H,d, J=9Hz), 8. 24 (2H, d, J=9Hz) 

[0024] mmm i 

(3S, 4S) -4- [ (R) -1- (v^mn/M^ 
x.fyu] -3- [ (R) - 1 -fc 

Ko*i/xf/u] d.oeg) 4: 

SiTHF (3 0ml) fc«W*U 2,6-A^> (0. 



7ml) *5j:Wtry^> (0.0 5ml) ZMz.. Ot>T^ 
dd*879/U (0.3 2ml) ^AO^T 3 0 °CXMW L 
fco mHSi^Do^87 (0. 3 2ml) £4® 
igADgL 3 0t-C2**ffl«#Lfc. «ETS«SES*UT 
^e>tvit^SlcftK^^/ujoJ:tKl N HClSriDA-C 
fiOiUffco U fiftttlkM*#ffi, ft* 

®JET®^@* LT#6iifc»**:S/ 'J #yA# 7^9 

n-7h^7^- (i/U^y/^SOg, 

^rf-V 1 : 2) -C*f«i-*fc. (3S, 4 S) -3- 

[ (R) -1- (7!)^^r^^^^'» xf 

/U] -4 - [ (R) - 1 - (S^a^l^fvU**^* 

A^~aO acfvU] -2-Tif^^/^Bfejfi^t 

LT1.2 6g 0BUP9 6%) #<bftfc 0 

I R (KBr) : 2780, 2950, 1770, 1750, 1730, 1655cm 
-l 

l H-NMR(CDCl 3 ) 6 : 1. 27(3H, d, J=7Hz), 1.29(3H,d, 
J=7Hz), 2. 75-2. 90(1 H,m), 3. 15 (1H, dd, J=2 &; 8Hz), 3. 
89(lH,dd, J=2 &; 5.6Hz), 4. 55-4. 65(2H, m) , 4.95UH, 
m), 5.2-5.4(2H,m), 5. 8-6. 05(2H, m). 6.86(1H, s), 7.2 
-7.4U0H, m) 
[0 0 2 5] 

mm\ «TK#*wo»**^i-fc«>tc* or, 4 

R) -4-Tir h*^-3- [ (R) -1-t Ko^> 

&lfilfcJ:i;M#STt'gJS$tfc^ (3R, 4 
R) -4-Tir h^-y- 3 - [ (R) -1- (T y A:* 

^fvu] -2-Tif^vV>- 
(G) , (3R, 4R) -4-T"fe l-T^/P 
^i/^yu^-yu-3- [ (R) -1-b KnJryxf 
AO -2-T-tf^vW (H) *5j;tf (3R, 4R) - 
4 -Tir h*i/- 1 - 7!i/v^y^;v^- 3 - 
[ (R) -1- (7!)/^^r^rf^^y) ^ 
AO -2-Tir^vW (I) <DlRfip (o/ 0 ) 
[Jftf^ft] (3R, 4R) -4-Tir b**>-3- 
[ (R) -1-tKo^if^] - 2 — Tir^vV > 
(6mmol) trlMK (2 0ml) t»^U«[5SrJDx.fc* 1 3 
0tt^na^7!J^ (2 4mmol) £ 3 . 5 NfK^ItT 

U IN HCU *-C«*iJl5»Ufc. 

m^<o\t^m (g) . (h) (i) o^*«th 

HPLC^fr : 3)7 J* : Capcell pak C 18 

: UV (2 1 8nm) 
Still : 1 . Oml/min 
[ft 9] 
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[0 0 2 6] 



OCOOCHjCH^CB, 
(G) 



OH 



0CO0CH 2 CH=CH, 
J-NCOOCfl,CH=CH, 0 J-NCOOCH t CH=CH, 



(H) 



CD 



&m (%) 



No. 






G 


H 


I 


1 


t' !)/ v+2,6-*f/ y 


THF 


90 


0 


0 


2 


/; 




90 


0 


0 


3 


/; 




92 


0 


0 


4 


// 


S83:f/V 


85 


0 


0 


5 


f 0/ ^+2, 6-a J*/ V 


THF 


81 


0 


0 






THF 


47 


0 


0 




4-/^7;/f !)/> 


CH 2 C1 2 


3.5 


21.5 


21.3 



-9-4 T^T 4 (Bulletinof the Chemical Society of J 
apan) , 5_9 , 1 3 6 3 (1 9 8 6) 

- [ (R) - 1 - t Kn*^ai^/U] -4-S&-2- 

o££*IB»fcLT*fflft3- [ (R) -1- (flHft* 



^ri/^/l/#-/Ut^^) xf^] - 4 -gift- 2 -T-fe? 

^**[BH*iLT*ffl*3- [ (R) -1- 
isX/lstf-;^**/) scfvU] - 4 -gift- 2 -T-gf" 



-9- 



